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This arithmometer is an instrument combining an 1 adding mache 
ine with a printer so that the items of the addition as well a 
the total are printed on a paper ribbon. 

The upper face of the rmstrument is provided with nine 
rows of nine keys each, which bear numbers from one to nine, in ver- 
tical rows, one such row being assigned to every digit of the 
combination. There are two aaditional keys, one for printing the 
total, and one for a repeated addition of tle same number. On the 
right hand side as the operating lever, which is pulled forward . 
by the operator at each addition; , and aon wili return, when 
released, to its ies position. | 

The machine is specifically designed to be used in adding 
accounts, so that the first row of keys to the right represents 
cents, the next aimee: thon follews the row representing dollars, 
tens, hundreds, thousands, etc, the last row to the left indicat- 
ing millions. 

To use the machine, the operator depresses the keys repres: 
senting the first ‘item of the list to be added. The operating 
lever is tle n drawn forward as far as it will go, and released. 
The keys previously depressed return automatic¢ally to their 
original position, and the second, third, and foliowing items are 
treated in the same manner, until all items tovbecadded:have thus 
been passed into the machine. Duri ng each operation the items 
thusentered will be found printed on the paper ribbon at the rear 
of the machine. In order ko obtain the total, a complete movement 
of the operating lever must be executed with no keys depressed. 
Then the total-key is depressed ang the operating lever pulled a 
second time. By this operation the sum is printed on the paper 
ribbon after an interval of a space. 


The machine is ao constructed that if the total-key is 


held down until the operating lever, after the last operation, aa 


(2) 
has retuened to its normal position, the sum will be wiped out. 
and the machine willbe #ree for another operation. But if the to- 
tal key 1s released before the operating lever is released, the 
sum wiil be retained in the machine for the purpose of adding 
other items. 

The mechanism may be briefly described as follows, a more 
detailed description being embodied ın ‘he appended patent speg- 
ifications. | | 

The key board is so constructed that each key, if aepressed, 
will be retained in the depressed condition by as catch, which 
is released either by the full stroke of the aperating lever, or 
by the depression of the “total key", and even this release can 
be prevented by first depressing the "repeating key", which will 
hold the depressed keys locked until released by the release of 
the repeating-key. 

The operating lever is connected by suitable devices with the 
various mechanisms of the instrument so as to eifect the movements 
tobe: deseribedbelow. Ayspring retracts it to its normal position 
aftber each soretien, an oil-pot being provided to prevent a too 
rapid return. By a pawl, gearing into an iqeeiensly formed rat- 
chet sector, the return motion of the operating lever is prevented 
unless the operator first impartz to it its complete forward stake. 

The mechanism accomplishing the addition is in principle 
identical with thet of all adding machines. On a shaft are located 
nine pinions of ten teeth each, capable of being thrown in or out 
of gear with racks or segments which are moved a »reater or less 
distance, according to the number to be added. By the depression 
of anyone of the keys of any row the corresponding rack is releas- 
ed and a stop is brought into operation, permitting the rack to 
descend a greater or less distance, corresponding to the number 


of the key depressed. werner aes aaa SS 
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The racks are lowered when the operating lever is pulled, and are y 


raised by the return motion of this: lever. Their range oi motion 
embraces the space +e eae te but at the last stage of their 
rising motion they encounter a stop, preventing the rise of the 
rack through the last tooth space a spring permitting the raising 
mechanism to proceed to the end of its motion. 

The operation of the mechanism ‚on entering the first item 
is as follows. As the keys , corresponding to the number to be 
entered,are depressed, the respective racks are released and the 
corresponding stopd, limiting the lowering of the racks are set. 
As the operating lever is pulled, the pinion bar is first withdrawn 
so as to get the pinions out of gear with the racks, and then 
those racks which have been released are lowered as far as the 
respective stop will permit. When then the operating lever is 
released,permitting it to return, it will first throw the record- 
ing pinions into gear with the racks, and subsequently raise those 


of the racks to their normal position which had before been /lowere 
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ed.The pinions corresponding to the lowered racks will thereby be 
turned forward, from their normal position, by as many tenths as 
indicated on the face of the depressed keys. During tne tollowing 
repititions of this operation it will happen that some of the re- 
cording pinions will pass from nine to zero, requiring the carrying 
of a init to,the next higher recording pinion, This carrying is 
accomplished in the following manner. 
As mentioned before, the range oi motion of the racks em- 
tow whith is rne in Coens of Ma numberof Keys pertersusing t Ths rack 
braces a space of eteren teeth, ,but they are prevented from ris- 
ing through the last ebewenth by a stop. Now, this stop is removed 
wher ever the -next loWer recording pinion passes from nine to 
zero, the removal being accomplished by a lug on the pinion release 
ing a lever which holds the stop in place. The stop seing removed 
. the corresponding rack will by virtue of the spring which is 


tightened as the raising mechanism proceeds to the end of its 
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motion rise one additional tooth and thus accomplish the carry- 
ing operation. The carrying lever is returned to its normal posi- 


the Hop re- 
tion and during the next foilowing forward motion of the operat- 


ing lever, the—sþpep re-set by suitable mechanism. 

The printing of each item, as it is being entered, is accom- 
plished as follows. The levers bearing the rack segments, which 
are made to swingżon an arbor, extend to the rear of the machine, 
and heta tarry, arranged in concentric oraer, types from zero 
to nine. These types are not quite rigidly secured to thelr resp- 
ective levers so that they admit ci a slight out-ward movement. 

By means of a-hammer, operated in the rear of their face, they are 
made to impinge on the paper ribbon, and an ink ribbon being 
placea between them and the paper, they leave an imprint on the 

ff 
paper“ ribbon. / 

The shitting hammers are operatea by springs which are 
brought into operation at the last moment or the forward movement 
of the operating lever, when all the racks which had been repeased 
by the depression of tie heya. haro been lowered as E e 
Ma Tgpytorredpondiug Ti the mmber of Ke Keysdeprenedn broiig hk ti brice tøih the 

a The numbers thus printed, therefore, correspond precisely with the 
numbers of the keys that have been depressed, and a complete 
record of the number entered into the machine is obtained. 

The printing hammers are so connected that not only those which 
correspond to the released rackd,but all those which are to the 
right of the highest figure struck, are released for a. blew, for 
the purpose of printing a zero for each of the lower rack levers 
not released. 

In order to print the sum it is first necessary to place the 
racks in their normal position. It will be remembered that as a 
result of the carrying operation some of the racks may be one 
tooth above their normal position, at the end of an adding oper- 


ation, and those must be returned, by pulling the operating lever 
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without first depressing any of the keys. 

Aittr this lever has returned to ita normal position, the total- 
key is depressed, which has the effect of reversing the mechan- 
ism which engages and disenga:es the record pinions, so that these 
pinions will remain engaged while the racks descend. The pinions 
are provided with what is virtualliy a one toothed rachet,so that 
the descending racks can return them only to their normal or zero 
position. For this reasen each of the racks cannot descend tur- 
ther than the precegding position of the corresponding, pinion ad- 
mits, ana since the pesiticn of tle pinions registers the sum of 
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all the items which had been into the machine, t8 
levers will descend so as to bring the corresponding types in 
line with the printing hammers, ana the number printed by the 
pulling of the operatin g lever will represent this sum. 

It the total-key remains depressed while the operating lever 
returns to its normal position, the recording pinions will be 
withdrawn from the gearing of the racks, so that the latter, in 


? 


their ascent will not affect the position of the pinions. 
They will therefore remain in their zero-position ana the mach- 
ine is what is termed "cleared". But ii the total-key is release 
ed before the return of the operating lever, the mechanism which 
throws the recording pinions in and out of gear will be placea 
into its or iginal condition and since the pinions remain in gear 
while the operating levers return, the raeks wiil return the 
pinions to their former positions, in other words, the machine 
will still hold the sum, to which then further items may be add- 
ed. 

The machine is provided with v arious sařety devices having 
the object of preventing, as muci: as possible, faulty or incompiete 
movements of the operator and otherwise facilitating his labor. 
Thus, among other things, the ribbon is made to reverse its motion 


automatically after it runs to its end, 


á ; í are) y 


Ce K 
To accomplish this, the fulerum ot the pawl which operates the 
ratchet for moving the ink ribbon is not on a fixed point of ihe 
pawl lever, but has freedom to receed radially for a short dis- 
tance, being however held in its normal position by a centripedal 


spring. Ordinarily the pawl will operate normally, but when the 


ink-ribbon reaches ita end, the tension caused by the strdched 


= me 3 > 
z eee ee ee ey a a 


ribbon preventing the ratchet wheel from moving, the fulerum 

of the pawl is forced to receed until the pawl passes its cent re 
and assumes a reversed position causing the ribbon to move in the 
opposite direction. , The machine as a whole as very complicated, - 
and a mechanic is apt to be at first lance unfavorably impressed 
with the almost countless number of springs. It seems, however, 
that in practice they give little or no. trouble, at least Judg- 
ing from the reports which your committee has been able to obtain 
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from those using the machines. 


The—feet—that the machine makes a complete record, by print- 


ing all the items entered as well. as the sum, it is very use- 


ful in banks and counting effiges. pama t 
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the ingeniuity displayed in suc- a 


cessfully combining a calculating machine with a printer,so as to 


obtain a printed record of the operation of the machine. 


tg 


